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1. S^AI- SAllAi(£e)_1 
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0 c! 
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^}7] 1-24S. c^l^'^l^ ^<^]^^ ^^5]^ "^^f^ ^ Si, B, Ti, Ga, Ge ^ 

^^^^^ 

[^^^ 1] 
LiMnA2 

2] 

LixMnA2 
[^^^ 3] 
LiMn02-zAz 
4] 

LixMn02-zAz 
5] 

LiMni-yM'yA2 
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6] 

LixMni-yM'yA2 
7] 

LiMn2A4 

8] 

LixMn204 

9] 

LiMn204-zA2 
10] 

LixMn204-zAz 
11] 

LiMn2-yM'yA4 

mn^ 12] 

LixMn2-yM'yA4 

13] 

LiBA2 

mn^ 14] 

LixBA2 
[^t^-^ 15] 



2000/5/2 
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LiB02-zAz 

16] 

LixB02-zAz 
17] 

LiBl-yM'yA2 

mn^ 18] 

LixBl-yM'yA2 

19] 

LiNiCoA2 
[2|-^^ 20] 
LixNiCoA2 

21] 

LiNiCo02-zAz 
22] 

LixNiCo02-zAz 
23] 

LiNii-y-zCoyM'zA2 
[^^^ 24] 
LixNii-y-zCOyM'2A2 



1019990034414 



2000/5/2 



(^7] ^o]]^^, 1.0 < X < 1.1, 0.01 ^ y < 0.1, 0.01 < z < O.Solo^, M'^ 
Al, Cr, Mn, Fe, Mg, La, Ce. Sr ^ ^l^^H^ 5-<^l^i ^^s]^ ^o] 
M-o]^ ^ ^1-14 c]^o^ ##olJL, M'^ Al, Cr, Co, Mg, La, Ce, Sr ^ 
^ ^^sl^ ^<^1 ^H^-M-o]:^ ^ o]^o:\ ^^o]^^ 0, 

F, S ^ PS ^-^l^i ^^51 ji, Ni Co<ilcf.) 

S. 1 

LiMn204,LiNi02,LiCo02,Bl#c>l^>^xl ,«y:^%l-^,Si ,B,Ti 
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^]^} ''^^ S^^l- ^ ^* S^^V^ ol^> {POSITIVE 

ACTIVE MATERIAL COMPOSITION FOR LITHIUM SECONDARY BATTERY AND LITHIUM SECONDARY 
BATTERY COMPRISING THE SAME} 

s. 1^ ^ <U ^^1<^1 ^ tiliiK^Hl ^]^^ '^J-^ o]yi} ^^v^ ^x]^ 

^1}-^ ^^^^ 3.efls. 

<3=^51 ji^ ^^^^ i^Ei-^ ^BflS. 

<3> [^'^^ 0]-%- ^o>] 

<4> ^ ^1^^ ol^> ^^1^ oj:^ ^ S.^^}^ ol^> 

<6> o]^> ^^1^ ^1-8:^ ^Bl^5flo]^(intercalation) ^ c^oiE^^eflol^ 

(deintercalation)ol 7l-^^ ^ 'y^^-^.S >««>-g-*>Jl. >S-7l <y:^3}. a>o] 
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^1 S^fl- o]^o] 7}^^ ^7] ^«flofl ^^o^^ ^^^]^ ^]2i^}^ , 

^-§-<^l A^^^tbcf. 

'=>]^^ Bl# <^l^> ^^1^ ^^(anode) ^^o] a}^^7]S. ^VSS-^ 

M(dendrite)7> ^ ^.^$] ^^^^o] ojt:^ ojiq. ^^]^ 

Sfl^^>7l ^^H, ^e-^l^ ^3: ^ ^71^ A^^^ ^^l^>^^i 7>^2^0.s. elf- o]^^ 

-e-A>^ l-^o] 1:1-^3.^-1 A>-§-5]ji o;[r).. 

<^1^> ^^1^1 <a=^(cathode) #1-^^^ e^* ^ojoi}. ^e^7> 7^^^!: ^ 

^^:ai2{-(chalcogenide) 5)--^l-<^l ^^l-^^S a>-§-S)t^. tflS^-^S.^ LiCo02. 
LiMn204, LiNi02, LiNii-xCoxO 2 (0<X<1). LiMn02 

<a:^ 1-1:^ # LiCo02^ ^^<^lAi 10-2-1 S/cm ^S.^ ^7] 
€^1 HB^Jl ^4^^!: €^ ^^^^ ^^]^. ^^1] SonyA> ^«^5|-s1cH 

^^A^<^1 ^>117V Sl^. LiNi02^ *a=^ 1:1-^ ^ 7>^ ^o] ^>u^, 7>;3- ^ 

^ -§-^21 ^^^^1 ^^<^i 
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$14. LiCo02 ^ LiNi02^ 9}^^^<^] -f^^H ^^o] SX^. SEtF, 

LiMn204. LiMn02 M ^^^o] -g-ol^}ji, :gJ;ol .>^>t3^ ^ ^<giE 

•^V^^^. Mn^l €5)-^^^-^^ ^>^^|-, ^7] ^V^^Xelectric vehicle)^ 

<io> LiMn204 ^}'%-^ ^^^1, Jl^ofl^i 

^i^^-^S ^13-^ A] ^ ;g LiMn204^ S^<^lAi ^«flonjj).o^ -^«]:-§-ol 
^^6fl ^6\] ^7fl^>^ H20^ LiPF67> ^-g-^>«^ 7j-A].oi HF» ^^^i3l-ji, o] HF7> ^J-:?]-^! 

^^S. 9X^. o]^^ ^.tiV-g-c.^ LiMn204 ^^^^}^ ^<j-:?]-(Mn)ol ^ 

sfl^ ^ofl ^o>u}.A^ -g-iq^^ #€r<^l^. '^IS. 9in ^^1^ ^^<^1 ^^*>7fl :?}• 

^^cf. ole^tl: «()^*>7l ^§>c»^. ^e<Hl^ Li^ mx:]- 37)1 

M- ^e<^l^ :±i3q^a Ml* ^>-§-^H, o]^^ ^S<iflAl -a^l- F^S. 

JL^ ^^^^ *^^^l7l^ n^x^ <^}^77}^] , 

*j=^ jl2|-7v ^^oii **>^ si^ 

<ii> olBltb *a=^ #1-^4 €«fl^^ ^-§-^ LiNi02 SE^ LiCo02^1 

^7> ^^^jL ^^q-, ZL jl47> ^^^^tl: ^^^] ^^>^ ^4. 

o]^} "y^^ #1-^ ^1^^>^ ^^]^. 
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<13> ^ ^^S^ rf^ jl^ ^A^o] ^^tb 211- ^]^} *y=^ S 

<14> ^ ^i^o) s£ t:^.s s.^ o. <g2^ o>^A^ol -T-^t!: <^1^> ^^1-8- 'y=^ S 

<15> ^ a elf- ol^V ^;^]-g- oj:^ A>-g-*!: B] 

<16> ^^^^>7l ^srH, ^ ^>7l 1-24S. ols.c>^^ ^cH^X] 

^^s\^ <a=^ ^ Si, B, Ti, Ga, Ge ^ Al^S. ol^<^^ ^<^Mi *>i4 

<17> 1] 

<18> LiMnA2 
<i9> 2] 

<20> LixMnA2 
<2i> 3] 

<22> LiMn02-zAz 

<23> [Sl-^^ 4] 

<24> LixMn02-zAz 

<25> 5] 

<26> LiMni-yM'yA2 
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<27> 6] 

<28> LixMni-yM'yA2 
<29> 7] 

<30> LiMn2A4 
<3i> 8] 

<32> LixMn204 

<33> [Sl-^<^ 9] 

<34> LiMn204-zAz 

<35> [5}-^^ 10] 

<36> LixMn204-zAz 

<37> [^^^ 11] 

<38> LiMn2-yM'yA4 

<39> [^^^ 12] 

<40> LixMn2-yM'yA4 

<4i> mn^ 13] 

<42> LiBA2 

<43> [5|-«1-<5=1. 14] 

<44> LixBA2 

<45> 15] 
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<46> LiB02-zAz 

<47> [2}-^^ 16] 

<48> LixB02-zAz 
<49> 17] 

<50> LiBi-yM'yA2 

<5i> 18] 

<52> LixBi-yMVA2 

<53> [Sl-^^ 19] 

<54> LiNiCoA2 

<55> [^^^ 20] 

<56> LixNiCoA2 

<57> [^^^ 21] 

<58> LiNiCo02-zAz 

<59> 22] 

<60> LixNiCo02-zAz 

<6i> [2}-^<^ 23] 

<62> LiNii-y-zCoyM*zA2 

<63> [^^^ 24] 

<64> LixNil-y-zC0yM'zA2 
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<65> (>^7l ^oflA-l, 1.0 ^ X ^ 1.1, 0.01 ^ y ^ 0.1, 0.01 < z < 0.5<5lT3^, M'^ 

Al. Cr. Mn, Fe, Mg, La, Ce, Sr ^ VS. o]^o]^ ^oflA-^ ^^2^^ ^o] ^b}- 
x^o]^ ^ o]^o^ ^^^1^, M'^ Al. Cr. Co. Mg, La. Ce. Sr ^ o]^<^ 
^ ^oflA-l ^o] flrBl-q-o]^ ^ ^>iJ|. ol^^i-^ ^^o]!^, 0. 

F. S ^ '^l^'^l^ 3-<Hl>H ^^^Ji, Ni JSE^ CoolT=f.) 
<66> ^ att. ^1-71 ell- o]^} ^^i-g- oj:^ 5£^^>^ -a^^; 

^ l:^«a<^1 7>^*> S^^m ^ wl^-g-T^fl ^S|]o^^ i^^l-^ e1# 

<67> oi^> ^ c]^ ^^tb^. 

<68> ^ A>-g-tb ^^^^<^i -^^*>ji 7}^o] 

LiMn204 'S-^^l "^S.^ €7l ^iE.H.5i}- ^<a- ZLBlJl -f^ 

^^i4r a.<^lfe LiCo02 S^S^^l Sl-^s). ^^o^ ^a^^ 

M-Bl-xfli^ LiNi02 -y^^ *1-^<^14. ^ ^^^l^i ^>-§-7l-^t!: ^J-^ 

/^l #1-^5.^ ^7l 1-6S c,l^c>l^ ^oflA^ ^^5)^ 3V# elfl- ol^> 

-g- 'a^^ Hfe ^7l ^t)-^ 7-12S <^1^^^ >«d^s)^ 4V^ <^1^> ^ 

^1 ^a^^ ^71 sl-^^ 13-245. <5l^<H^ ^^=1^ >««>-§-^ 

<69> ^ ^^sl oj:^ -§-^(discharge capacity) ^^4, S 

^(High C-rate) ^ ^^^^ ^^^^ ^^r] ji^ ^a^^ ^-^-^l^l 

7l ^^}<^, ^# t:-!^ i^^t:f. oje^t!: ^sb^^fe Si, B, Ti , Ga. Ge 
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^ ^y^^ #1-^ #%=^ 0.01-10 ^^%<^lc]-. ^sl-l-Sl <y=ol 0.01 u]i?>ol ;g 

-f"^!^ #^ ^>^#«^1 1:^1-5. 2]-g-^>o^ tiV-g-o^l ^Jl47> t+Bl-^ ^ 9X^. 

^^on^ ^^.g.nfl ^tflo^^ A>^^>i4, ^^o] #0] ^ :£ 

. ^'^l ^-^^ #^ LiPFe-^^ ^^^>^ HF 

^^H Mnol ^SIl^S ^ofl l:#^o-| ^JilSlJi, oi^>c^ ^^lo^ ^ 

jl^dflAis^ ^,^01 --^§1 ^^^>£]^ ^^1^* <^>7l^t:f. oHl tll^H, ^ ^^o^ 
<5l^l- HFS^-^ ^-g-^^o] -^^-^ ^^1-^ S.^^<^] ^^1- 

<70> o]9\- #1-^21- ^^^o] tiV-g-^ofl 4^ ^J-^;^! ^W^l-. 

^ ^^^^ ^^^I7l7] ^^}c^ (binder)* c]^ 5L^t!:Cf. ^^^^IS.^ -^^^-^ 
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^. ^ ^^51 oj:^ ^7}X\f]7] 13]^ 

^ £ ^cf. :£^^ls.^ s^^l-^ ^7H^ ^ 

^S. AV-g-^ ^ ^ cflS4^ '^IS. -i-^. Super PS ^]^^ 

^ A>-§-^ ^ o;ix:f. 

<72> >a-7l^ ^A^^ ^ ^^Sl 5^1- ol^> oj:^ ^-.^ 2:A^#^ <^l-g-*H 

<73> oj:^ *#^<H1 oj:^ ^^o^ 0.01 i^^l 10 ^Sl-l-* ^7>^ 

^. ^7] <a=^ ^>7ltb IJ-^AS. ^7] 1 ifl^l 24^ 'a=^ % 

1-^^ A>-g.^ ^ £ ^ji. ^-^a^As -B-i-sl^ ^7i 1 ifl^i 24^ 'y=^ #1-^ 

(foil) ^^^1 ^, ^s^i-c^ *a=^^ ^i^t}-^. 

<74> ^ ^^<H1A^ A>-g-^ ^ o;i^ ^7] t:^-^^!. ^^^^S. ^]3im. ^ 

<75> ^c}-^ ^^1-^ ^^tilcflS. ^^t!-l=f. ^7l e1*«g O.^^ ^WV^^ 
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^, "j-^ ^-S-^ #^^>7l ^*>*:^, <^m#, #, ^Hl§ 

^^l} -g-^fl* ^7}^JL -g-tifl7> 71^ g^cH^ nfl^'}^] (solvent-free) zLel-^c] ^ 

■^(mortar grinder mixing)* ^^1^ n^S. $X^. 

<76> o]9\- ^*>o^ 21 ^'g^ "cJ-^ 21-^1-^ ^^#* ^ 400~6001C 

^£011^1 i^> <i^ele]-o^ ^ ^^>^^(semi crystalline) "^^^ ^t^^I 

* ^IS^cl-. ^7] 1^} l^el^H ^^^1 

^. ^>7l l^> ^^e) 2}-^ :foll ^711- l-S<^J(blowing)^>^A^ <y=^ 

^^^1 ^^<Hl^i ;^ll^^(remixing)Al^ ^"S^VtII ^i^m ^£ 9X^. 

<77> ^<^^ § ^T^^l 700~900t: ^£.5. ^ 12^]:^ ^9} 2^} 

<^ ^^^^ «-l-^* 2^> ^3: ^71 SE^ ^ 

S°Js^|-^(blowing) S:?i<HlAi ^^^>^ xi\^ ^'^^ ^^^^ %#^* ^ 
«>^^*>^. 

<78> <y:^ #1-^* ^IS^m IJ-'S*^!!-!-. ^J-?> ^^1- 

^ sl-^l-* >^l-g-*><^ s^s^l M^^l "3=^ 
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<79> ^ Wl^-g-nfl ^^^^ ol-§-*>^ ^^^^ «J- 

^ E^l- oi^> ^^1^ ;Hl2:^Vcf. ell- ol^> ^^1 ^<^> 

^ ^e-lsll- Cu -^^l ^^^l^fl ^, ?i 

^t:i\^^S. ^^^^ 7}n^^o] OJ:^^ ^^A^ o. ^^^^ ^ ojc^ 

<80> ^tfl^ O.^^ ol^V A>^3£)^ -^71 ^ofl^q. O] 0-7] 

-§-^11^1 -§-«e€ ^^^^ >^>-8-^ ^ $X^. ^7] -R-7] -g-nflS.^ 6)1^ 

^ AHoflA-] ol^o] o]:^^ ^ 2.-. 7>^§>i:^, Zl tflS^^^l <^1^ 

^ LiPFe. LiAsFe. LiCFsSOs, LiN(CF3S02)3. LiBFe LiC104» ^>-§-^ ^ . 



#S1^ ^1-8-^ ^ 

<82> ^ ^^^1 slfl- ol^> ^y^l^ ^^(discharge capacity) ^^^f, ji# 
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(High C-rate) ^ ^^^^ , ^^1 ^i^^Hl^^^ ^^^o] -f^^Vcf. 

<84> (^Al<:^l 1) 

<85> LiMn204(NikkiA>, LM4) #1-^ Si02 *^^>$|i^. 

Si02 ^7>^^ <a:^ 1 ^^%S. o] ^^l-ulf W> 

'a^^ ^5^2^ ;?ll2:^>5|t^. '3=^ Si02 ^^l", W>«?lc1 

^ wl^^ 94 : 3 : 30.s. s^V^cf. 

<86> #sl5l IrS^l o] doctor blade)* <^1-g-^M Al 

i'g M*>5iT4. l-i-^ ^5] el :£3t^ Al i2or ^^<hia-i 

Li-^## T^^^S. A>-g-^>j7, oil^^ ^mtilolMfil- 1=11^1^ 7mvilc]E (1 : 1 Jf5i]«l) 
^ -g-^H1 IM LiPF67> -g-^^ ^^^^ 3.91 B}-<a^ >n 

<87> (^Alc^l 2) 

<88> Si02 ^7>^^ ^^Sl 5 ^7l 

<89> (WliEc^l 1) 

<90> LiMn204(NikkiA>, LM4) ^V^t-K^slwl^B^ ^ ^^^ef 
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^]^) ^ £^^1(^3] p)# N-^1€^1-Hl& -§-^H] ^7HH *a=^ #1-^ 

^ ;HlS*l-5^t:f. «>^t:-1 ^ S.^^]^ al^^ ^^^l^ 94 : 3 : 

<9i> l-5ll<^1 = (doctor blade)* <^l-§-*><^ Al 

^S.^}'^^-. ^5^5^ Al S.'U'^ 1201c -2.^<^lAi 

Li-^#^ i^^AS. A>-g-^H 391 ^SJ^ ^l^^V^cf. 

<92> ^Al<4l 1 ^ M]3n.c^] 1^ ^^1^ Ji^(501C)<^1^i^ ^1}-^ 

=7^^ ^^^^ =L H 1<^1 M-H^-vfl^cf. z]-z^-^ 4.3V~3.0V 

>^>ol<^lAi 0.1C*-*0.1C(l:^). 0.2C^.2C(3^), 0.5C*^.5C(10:S] ) , 1C^1C(8651 

^ ^^^l^M ^^J-^^V^^i ^^1^1 -g-^ ^ ^^tt ^<^li=f. S lofl :£ 

AjtV wj-sq- ^ol, ^ ^xgo^ ^^]c^i ^^^^ oi-g-^ ^^1^ 50t:, IC IC 

^ JL^ ^ Ji^ ^^^]^^ 48 A>ol# -g-^o] ^^*>:^| ^SJ:cV. n 

«>^. wiiiio^i 1^1 i-i-^^ <^l-g-t!- ^^1^ sot:. IC IC ^ 

^ S^<^1>H 48 A>ol^ ^o)l^ ^^o] ^:^^^}7\] ^ ^ 9X^. xt^^^^, ^ 

^^1^1 Jl^^HjAiS^ ^41- 3£ 14 -a-A>*Ml M-Bl- 

<93> (^Alc^l 3) 
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<94> LiNio.9Coo.iSro.oo202(Honjo^f) ^l-^-^ ^7] 

<95> 4) 

<96> LiNio.9Coo.iSro.oo202(Honjo^]-) A>-g-^ ^1^^].^^ >^7l 

<97> (^3]M<A] 2) 

<98> LiNio.9Coo.iSro.oo202(Honjo^»» >^>-g-t!- ^^-71 wliU 

1^ ^'U^M ^^]^}^^. 

<99> ^7]^ ^Ajc^l 3 ^ WlJ2<^l 2S^ «o^^^S. ^IS^ :il^<^l>H^ 

<ioo> (^aH] 5) 

<ioi> o}:^ LiCo02(Nippon Chemica : C-10)^ ^}^-^ ^1^*>^ 

^ ^7l ^AHl 14 ^<U^}7\] ^A}*>^C}-. 
<102> (^>««H1 6) 

<103> #1-^3. LiCo02(Nippon Chemica : C-10)* A>-g-^ ;^}iq*>Jl 

^ ^7} ^Alc}] 2S}- ^^*>7}} ^Al^yo^t:}. 

<104> (H}51c^}-3) 

<i05> oj:^ LiCo02(Nippon ChemicalA>, : C-10)» A>-g-t!- ;*ll^*>jl 

^ ^7} tilSc^} 13}- -^^*>7ll ^Al^V^C}.. 
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<106> ^7] ^X\d\] 5-6 ^ B]McH] 3^ ^la^ ^^1^ Jl^^Hl^iS] ^^^^ 

^^tt ^5Z|-£ ^ 1 ^ S. 29\- ^A>^>7fl u|-El->^O.^S.. Jl^ ^ JL^ 

<107> (^Alc^] 7) 

<108> >a-7l ^^Hl loflA-1 'y^^ <^l-g-*>^, t»il^IJ|lol>; 

^ s|-ol (mesophase carbon fiber: MCF)» <^l-§-^>'^ ell" ^ ^ 

^Kfull cell)* ;tllS^>^t:f. 

<109> (Hliilc^l 4) 

<iii> ^7] ^aH] 7 ^ Hljsc^l 4^1 IJ-^AS el# c>]^> ^ ^^jo) j7^(60t:)<^l 

^^^^ ^^^H ^ S 2ofl i^-^tfl^t:]-. ^^t!: 

^ 7fl'J^! ^^S. £ 2<^lA-1. ^Alc^l 7S1 27fl^ (A)S 14 

El-tfl^i-^^, «li2<^l 4^ ^^1 27flSl ^A^# (B)S ufB|-ifl^t:f. :£ 2<>il ^ 

3]- ^o], Si027> 7^ <^1^]- ^ ^^17> Si027> ^7}S\7.] e):g. 

^> ^ €^H1 «1*>*^ Jl^ 2L2f7> T.)!^ ^^f-^ ^ ^Cf. 

[^^^ Jl41 
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1] 

Si, B. Ti. Ga. Ge ^ Al^S. ^<^lAi ^^S)^ ^>i4 oj^o^ a>^§ 

[ 1] 
LiMnA2 
[ 2] 
LixMnA2 
[ 51-^^ 3] 
LiMn02-zAz 
[ 4] 
LixMn02-zAz 
[ 5] 
LiMni-yM'yA2 
[ 51-^^ 6] 
LixMni-yM'yA2 
7] 

LiMn 2A4 
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[^^^ 8] 
Li xMn204 
m^-^ 9] 
LiMn 204-zAz 
10] 

Li xMn204-zAz 

LiMn 2-yM'yA4 
m^^^ 12] 
Li xMn2-yM'yA4 
13] 

LiBA 2 

14] 

Li xBA2 

15] 
LiB02-zAz 

[ 16] 
LixB02-zAz 
[ 17] 



2000/5/2 
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LiBi_yM'yA2 
[ 18] 

LixBl-yM'yA2 

[ s^n^ 19] 
LiNiCoA2 
[ 20] 
LixNiCoA2 
[ s^n^ 21] 
LiNiCo02-zAz 
[ 22] 
LixNiCo02-zAz 
[ s^n^ 23] 
L i N i i-y-zCoyM'zA2 
24] 

Li xNii-y-zCoyM'zA2 

(^7l ^'Hl'H. 1.0 < X < 1.1, 0.01 < y < 0.1, 0.01 < z < 0.5<51^. M'^ 
Al, Cr. Mn, Fe, Mg.. La, Ce, Sr ^ VS. ^]^<^^ ^^jl^i ^^s)^ ^o] ^e|- 
# ^>q- ol^o^ ^#^1JL, M'^ AI, Cr, Co, Mg, La, Ce. Sr ^ oj^o^ 
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^ ^^Mi -a^S)^ ^<^1 £^ ?4:Bfufol= ^ ^>i4 o]^o^ ^^olD^, 0, 

F, S ^ PS 'Jd^SlJi, Ni Co<5lt:l-.) 

[^^^J- 2] 

^1 1 Si^^i. ^7] ^7] <g=q- #1-^ 0.01-10 ^ 

31 

^■7] ^-^^ 1-24S ^<^l^i ^^5]^ ^d^^ ^ Si. B, Ti, Ga. Ge 

* Sf-^m <^1^1- ^^1. 

[Sl-^^ 1] 
LiMnA2 

[ 2] 
LixMnA2 

[ 3] 
LiMn02-zAz 

[ 2^^^ 4] 
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LixMn02-zAz 
[ 5] 
LiMni-yM'yA2 
[ 6] 
LixMni-j^'yA2 

[ 7] 

LiMn2A4 

[ 8] 

LixMn204 
[ 9] 
LiMn204-zA2 
10] 

Li xMn204-zA2 
[sl-^^ 11] 
LiMn 2-yM'yA4 
12] 

Li xMn2-yM'yA4 
13] 

LiBA 2 
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[^^A^ 14] 
Li xBA2 

15] 
LiBO 2-zAz 

16] 

Li xB02-zAz 

17] 

LiB i-yM'yA2 
18] 

LixBi-yM'yA2 
[ 19] 
LiNiCoA2 
[ 20] 
LixNiCoA2 
[ 21] 
LiNiCo02-zAz 
. [ 22] 
LixNiCo02-zA2 
[ s^n^ 23] 
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L i N i i-y-zCoyM'2A2 
[ 24] 
LixNii-y-zCoyM'zA2 

(^1-71 ^<^1A^, 1.0 < X < 1.1, 0.01 < y < 0.1, 0.01 < z < O.50H, M'^ 
Al, Cr, Mn, Fe. Mg, La, Ce, Sr ^ VS. ^1^^^ 5-<^l^i ^^5]^ ^<=>] 5E^ 
1^0]^ ^ ^}x^ o]^o^ ^^^iJi, M'^ Al, Cr, Co, Mg, La, Ce, Sr ^ (^]^<^ 
^ -Jd^S]^ SE^ ?tH}-M-olH. # *>H- <^1^>^ ^^<^H, A^ 0, 

F, S ^ PS- o].^^^ ^oflA^ ^^£lJl, Ni S£^ Co<^ltq-.) 

l^^^j- 4] 

^1 3 9X<^^^, ^7] o^^^ ^^1-^ ^^21 0.01-10 

S. ^o] e)^ ol^l- ^^1. 
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